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INTRODUCTION

The object of this paper is to review the literature of
a specific subject.
I have chosen one phase of peptic ulcer.

That is, my

discussion has considered one complication and its treatment.
To obtain full benefit from this resume, I have included
a brief synopsis of this disease process in general.

In this

way, I have a composite picture of etiology, pathology, symptoms and complications.

A detailed discussion of diagnosis

and treatment of a perforated peptic ulcer follows the synopsis.

1

HISTORY

Marcellus Donatus in his De Medica Historia Mirabili in
1586 gives an account of a gastric ulcer.
record of this disease process.

This is the earliest

'Camillus Bacinus, a man of a

bilious disposition, suffered at the age of fifty nine from a
certain fever.

When that was cured, he was left with a bad

colour and was found to have a swelling of the spleen and an
obstruction of the liver.

While in this feeble condition,

through careless regulation of his habits, he developed the
fever once more and was reduced to a bad state of health.

On

the outbreak of this malady he began vomi ting, so that on the
third day, after taking food, for three or four hours he vomited what he had eaten and drunk together with a great quantity
of liquid matter, which was repeated on each subsequent day until his death.

On every occasion he vomi ted no less than three

pounds of phlegm, and frequently the amount reached as much as
five pounds.

During this time he never excreted anything by

the lower channels, although purgatives, both violent and mild,
were injected, and he took laxative medicines through the upper
channels; these, however, he vomited.

Meanwhile, he complained

of pain about the base of the stomach, and thus he continued,
vomiting twice daily, till the fourth day , when he passed from
life to death.
'The body was dissected by us with the consent of his wife
and son, who were his heirs, and in the lower part of the
stoma.ch at the pylorus or lower orifice we found that the inner
coating was ulcerated, and we had no doubt that this had been
the cause of the malady'.
2

The next reference to an ulcer was in 1700, when Bonetus,
in his Sepulch~etum, quotes the history told by John Bauhin of
a doctor's wife, eighteen years old, who had passed blood in
her stools, and who died in the fourth day of an attack of peritonitis, which was shown post mortem to be due to the perforation
of a gastric ulcer.
Littre in 1704 was the first to describe a case in which
death followed

hematemesis from a gastric ulcer.

A man of 26

died after having had continuous pain in the stomach with nausea
for three weekss

the last few days of his life he vomited large

quantities of blood and passed blood by rectum.

(1)

The earliest detailed report of a perforated gastric ulcer
was made by Rawlinson in 1729 and that of a perforated duodenal
ulcer by Penada in 1793.

(2)

Matthew Baillie, in his Morbid Anatomy of some of the most
important Parts of _1he Human Body. published in 1793, gave the
first clear description of the morbid anatomy and symptoms of
gastric ulcer.

(3)

Benjamin Travers, in 1816, mentions a patient of Farre's,
in whom intractable symptoms of dyspeps i a had been present for
many years.

At the autopsy an ulcer was found, which was ad-

herent to the pancreas and had produced an hour-glass contraction of the stomach, as well as opening the splenic artery and
so causing death.

(4)

In 1828 John Abercrombie gave an excellent account of the
symptoms of gastric ulcer.

'The disease may be suspected, when

there is pain in the stomach occurring with considerable regu3

larity immediately after meals, and continuing for a certain
time during the process of digestion--especially if the pain
be referred to a particular spot, and if there be at that spot
tenderness on pressure .

It may be further suspected if the

pain continues severe until the patient is relieved by vomiting; but we have seen that the disease may go on to a very advanced period without vomiting, and on t he other hand, that it
is sometimes indicated by vomiting occurring occasionally,
without any regular periods, and with very little pain'.

(1)

Gastric ulcer is frequently called 'ulcer of Cruveilhier'
in French literature, in which it is commonly stated that the
investigations of Cruveilhier between 1829 and 1835 were the
first to establish its anatomical characteristics and complications and its principal clinical features, and that he was
the first to distinguish chronic ulcer definitely from cancer
and to suggest a method of treatment.

Abercrombie had already

done this, however, he did not distinguish between cancer and
ulcer with the same clarity.

(5)

In 1855, Budd, professor of medicine at King's College,
describes 'the chi ef symptom of ulcer in the duodenum' as
'pain in the situation of the ulcer, which is seldom constant,
and which , in most cases, is f e lt only t wo or three hours after
a meal'.

He says that some cases heal, but others may cause

hemorrhage, which can prove fatal, or they may perforate and
lead to death from general peritonitis .

(6)

In 1887, Bucquoy published an article, to which due credit
has hardly yet been paid.

For the first time he made a diagnosis
4

of five cases from the symptoms alone, and although there was
no autopsy to confirm the diagnosis, there is little doubt that
he was correct in the conclusions he drew from a careful analysis of the symptoms.

He was the first physician since Aber-

crombie to suggest that the symptoms in cases of duodenal ulcer
were sufficiently precise and characteristic to enable a diagnosis to be made during the life of the patient.

(1)

The work of Abercrombie and Bucquoy was almost completely
forgotten until the time of Moynihan's work.

It was not until

the years between 1901 and 1905 that Moynihan published the results of his pioneer surgical work, in which he gave for the
first time a complete account of the symptoms now known to be
characteristic of duodenal ulcer.
Osler wrote soon afterwards, ' physicians have been napping,
and what the modern gastro-enterologist needs is a prolonged
course of study at such surgical clinics as Leeds of Rochester,
Minnesota' .

The work of Moynihan and other surgeons has now

been sufficiently confirmed, and modern improvements in radiological technique have made it possible to diagnose with certainty the vast majority of cases of duodenal ulc er without
exploratory operation.

(7)
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GASTRIC AND DUODENAL ULCER
with emphasis on
Perforation
its
Diagnosis and Treatment

DEFINITION

Walter Palmer defines peptic ulcer as a sharply circumscribed loss of tissue beginning in the mucosa, extending
through the submucosa into the muscular layers of the esophagus, stomach or intestine, and resulting from the failure of
the mucosa to withstand the digestive action of acid gastric
juice.

(8)
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ETIOLOGY

The importance of the fact that the mucosa fails to withstand the digestive action of acid gastric juice is evidenced
by the following facts:
1.

Apart from the ulcerations caused by some specific

disease, ulcer of the gastre-intestinal tract is confined to
those regions which are exposed to the action of acid.

(a) Gastric ulcers in the great majority of cases involve the
pyloric part of the stomach; they are most frequently situated
on the lesser curvature near the incisura angularis or on the
anterior or posterior wall in close proximity to this limited
area.

They are never seen in the dome of the fundus and rarely

on the upper part of the greater curvature:

these regions are

not in contact with acid for any length of time.

(b) The lower

part of the esophagus into which highly acid juice frequently
regurgitates, and the adjacent part of the stomach wall, are
sometimes the site of ulceration.

(c) Duodenal ulcer occurs

practically exclusively within the first inch or less of the
duodenal cap, and nearly always upon its anterior or posterior
wall, that is, where the chyme before it has been neutralized
by the alkaline juices of the duodenum comes into contact with
the mucosa.

(d) The so-called stomal ulcer occurs after gastro-

jejunostomy in the jejunal mucosa in the region of the anastamosis i.e., ~here the gastric juice first impinges.

(e) In a

Meckel's diverticulum which contains ectopic gastric glands an
ulcer occasionally forms.

The ulcer site is in the portion of

mucosa which does not itself contain the acid-secreting glands,
or in the ileum at the point where the diverticulum opens into
7

it.

(f) Mann and Williamson, employing dogs, excised the duo-

denum and transplanted it into the ileum, thus diverting its
alkaline secretions away from the region of the pylorus.
cut end of the jejunum was anastomosed to the pylorus.

The
Four-

teen out of sixteen animals upon which this operation was performed developed ulcers in the jejunum just beyond the pylorus.
2.

In a very large proportion of subjects of duodenal

ulcer the concentration of free hydrochloric acid in the gastric contents after a test meal is abnormally high.

Of the re-

mainder the majority show an acidity which is near the higher
limit of the normal, a few have aubacidity, but true achlorhydria is practically never seen.

The relatively low gastric

acidities found in gastric ulcer are probably the result of an
associated gastritis and do not necessarily indicate that hyperchlorhydria did not precede the ulcer formation.
3.

Measures directed toward the prevention of excessive

gastric secretion and toward the neutral i zation of the acidity
of the gastric contents are of outstanding value in encouraging
the healing of the ulcer.
Though the importance of acid in the production ~•of ulcer
cannot be denied this is not the only factor to be concerned.
It does not explain why many persons who show hyperchlorhydria
do not develop ulcer.

The question has often been asked, "Why

does not the pepsin-hydrochloric acid of even normal gastric
juice digest the gastric or duodenal mucosa?"

There is no

satisfactory answer to the question of why the stomach does
not digest itself.

One explanation was that the greater alka8

linity of the blood coursing through the vessels of the gastric tubules as a result of the loss of chloride ions served
to neutralize the effect of the acid juice.

Another theory is

that the gastric mucosa contains an antipepsin.

Still another

is that the mucin which coats the mucosa exerts a protective
action.
Bacterial infection was at one time thought to be responsible for ulcer production.

Tobacco smoking exerts a definite

influence in some instances.

Possibly by its stimulant action

upon ganglion cells.

Nicotine may induce hypersecretion or

motor disturbance which would encouage ulceration or hinder
healing of one already present.

Although trauma is not essen-

tial to the production of ulcer, it is possibly a contributory
factor.

Trauma also is unfavorable to healing of the lesion.

This has been proven in experimental animals by use of coarse
indigestible food.
The neurogenic element seems to be an important factor.
It is known that there is a high incidence of gastric ulcer after
intracranial operations.

Tumors of the mid-brain and dience-

phalon are associated with peptic ulcer and older pathologists
mentioned the frequency of gastromalacia in patients dying of
cerebral conditions.

Cushing suggests that the influences

arising in the parasympathetic center in the hypothalamus and
conveyed along the vagus, are responsible for the subsequent
pathology.

Through its vasodilator action and stimulating

effect upon the parietal cells, high gastric acidity and capillary stasis results and thus is injurious to the mucosa.
9

(9)

PATHOLOGY

Acute lesions are usually shallow but occasionally they
may perforate the whole thickness of the wall.
lesion is much more localized.

The chronic

Duodenal ulcers are practically

always limited to the first part of the duodenum, usually on
the anterior wall so that perforation is relatively common,
as in this position it cannot become adherent to the abdominal
wall.

About 95 per cent of chronic ga stric ulcers are situated

on the lesser curvature and posterior wall in the pyloric region.
Sometimes the ulcer is placed astride the lesser curvature.
When such an ulcer heals the stomach will be divided into two
parts, a condition known as hour-glass stomach.
The gastric ulcer is usually single but may be multiple.
It is shaped like a funnel, penetrating the muscular coat sometimes as far as the peritoneal surface.

The sides are generally

sloping but may be steep; the cardiac side is steeper than the
pyloric.

The edge is raised, often overhanging, and the floor

is hard and indurated.

The size varies.

A lesion over 2.5 cm.

in diameter is likely to be malignant, but there are many exceptions, for some simple ulcers attain a large size.

On the

peritoneal surface the presence of the ulcer is indicated by
pallor and well-marked induration so that it can be felt better
than seen.
A duodenal ulcer situated in the f i rst part of the duodenum

is usually small and associated with marked cicat ricial contraction, so that small diverticula are often formed between the
ulcer and the pylorus.
Microscopically four zones can be distinguished in the
10

floor of the ulcer:

(1) An inflammatory zone consisting of

fibrin and polymorphonuclear leucocytes.
crotic granulation tissue.
tissue.

(2) A zone of ne-

(3) A zone of living granulation

(4) A zone of dense scar tissue which forms one of the

most important features of the ulcer.

It extends into the sub-

mucosa for some distance under the intact mucous membrane, and
materially interferes with healing in preventing approximation
of the edges.

Evidence of active inflammation in the shape of

dilated vessels and foci of chronic inflammatory cells can be
seen even in the most quiescent scar tissue, showing that irritation is still present .

The vessels are often narrowed by

very marked endarteritis obliterans.

At the margin of the

ulcer there may be evidence of epithelial proliferation in the
form of downgrowths, and glandular tissue may be found beneath
the muscularis mucosae.

These changes are likely to be wrongly

interpreted as indicating carcinoma.
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(10)

SYMPTOMS

Pain is the outstanding symptom of ulcer.

It has four

characteristics i.e., chronicity, periodicity, quality and
its relationship to food taking.
The chronicity of the disease is indicated by the fact
that the average stated duration of the distress is six or
seven years; in occasional cases the symptoms are of only a
few days' or weeks' duration; in others they may have existed
for fort y or fifty years .
The periodicity is striking.
the spring and fall.

The attacks usually come in

The greatest incidence is from October to

March with an additional peak in June.

The symptoms may last

for a few day s, weeks or months and the periods of remission
be of similar duration.

As time goes on the tendency is for

longer periods of distress and more frequent, whereas the remissions are less frequent and shorter.

The precipitating causes

are usually worry, fatigue and an acute infection.
The quality, as a rule, is a gnawing or aching sensation;
sometimes it is described as burning, hurting, annoying or cramplike or as hunger.

It differs from the intermittent pang of

true hunger in that ulcer distress is almost invariable steady
and continuous for periods of fifteen minutes to an hour or more
unless measures are taken to give relief.

In severity, the pain

varies from a mild discomfort to acute pain.

It is almost al-

ways epigastric, u~ually sharply localized to an area a few
centimeters in diameter to which the patient points ~ith the
tips of the fingers .

It may radiate around the costal border

or through to the back or to the right lo Ner quadr ant or, very
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rarely, to the navel or belo w.
In duodenal ulcer the distress is l i kely to be located
in the right epigastrium, in gastric ulcer in the left epigastrium.

The presence of pain in the back suggests, but does

not prove, the presence of chronic perforation.
Pain attributable to ulcer is almost invariably absent
in the morning before breakfast, appears one to four hours after
breakfast, and lasts thirty minutes or more, perhaps until relieved by the noon meal.

The distress recurs one to four hours

later and is then usually more severe than it .-ra.s in the forenoon.

The afternoon pain may likewise disappear spontaneously,

but more frequently definite measures are employed to bring relief, the patient having learned that the taking of food or alkali in adequate amounts, vomiting, or rest usually afford relief.

In the evening the pain may recur one to four hours after

eating, but it is often less severe than in the afternoon.

The

patient may be awakened with pain, usually between 12 and 2

A.M.

Rarel y doe s nocturnal pain appear unless it was present

in the evening, and rarely does pain attributable to ulcer develop later in the night, unless it has been present earlier
and relieved by food or alkali.

(8)
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COMP LICATIONS

There are four commonly accepted complications of ulcer.
There is much difference of opinion on the first to be discussed i.e., malignant change.

The matter is important because

the outlook on treatment is so much influenced by the answer
to the question.

Some observers consider that the majority of

simple ulcers show microscopic evidence of malignant change.
Others give as low a figure as 5 per cent.

There is no doubt

that a chronic peptic ulcer may become carcinomatous, just as
an ulcer in any other part of the body.
is, how often does this occur?

The important question

The difference of opinion de-

pends largely on different interpretations of the microscopic
appearance .

To one pathologist the presence of isolated ab-

normal epithelial cells and aberrant tubules in the neighborhood of a tumor spells carcinoma while to another they are the
result of distortion produced by the contracting fibrous tissue
or merely part of the regenerative process.
examined as well as the edge .

The base must be

If the simple ulcer has become

malignant the change is found in the edge but -not in the base,
for the latter is densely fibrous and resists invasion, but in
a primary malignant ulcer (a cancer which has become an ulcer),
both base and edges are carcinomatous.
The clinical evidence is as imoortant as the pathological.
The true ulcer cases have a history of many years' duration,
whereas in cancer there is usually a history of only a few
months' gastric disturbance.

If cancer were often preceded

by ulcer the reverse would be true.

Finally, ulcer of the duo-

denum is very common and cancer of the duodenum is extremely
14

rare.

Occasionally the symptoms of ulcer may change into those

of cancer, the pain becoming continuous and losing its relation
to food.

The most reasonable figures appear to be as follows:

about 5 per cent of chronic gastric ulcers become malignant,
while about 20 per cent of gastric cancers arise from a preexisting ulcer.

(10)

Hemorrhage may b e of all grades of severity , from the 60 cc.
re quired to give a tarry stool without symptoms, to several hundred cc. resulting in severe collapse and even rapid death.
Fatal hemorrhage is almost invariably arterial in origin, the
pancreaticoduodenal, the gastric coronary, or one of their main
branches being eroded.

Approximately one fourth of all ulcer

patients experience massive bleeding at some time or other.
mortality rate varies from 1.5 to 20 per cent or higher.

The

It

rises with age, being at least four times higher in patients
over fifty years of a ge.
curring hemorrhages .

It does not rise materially with re-

Fifty per cent of the cases of melena

neonatorum is due to peptic ulcer .

The symptoms appear on the

first day of life, never later than the fifth day , and the deaths
all occur within the first t wo weeks.

(8)

Cicatricial contraction at the pylorus will cause pyloric
stenosis and great dilatation of the stomach.

If the ulcer is

on the lesser curvature the scar tissue may pull upon the
greater curvature causing the constriction characteristic of
hour-glass stomach.
Perforation is more like ly to occur in ulcers with a very
short history in which there is rapid penetration of the mus15

cular wall.

In ulcers of long standing there are likely to be

adhesions between the ulcer on the poster i or wall of the stomach
and such organs as the liver and pancreas.

As duodenal ulcer

is commoner on the anterior than the posterior wall, perforation
is more likely to occur in this form of the lesion.
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(10)

DIAGNOSIS and TREATMENT
of

PERFORATION

-,

Perforation of a duodenal ulcer may be acute,
or chronic.

subacute

The acute form is also divided into gross and

minute pin-hole perforations.
Acute perforation may occur at any time and at any age
but is most connnon between the ages of twenty-five and fifty.
In most instances, it is located on the anterior wall of the
duodenum.

It may follow the ingestion of a heavy meal or may

occur during fasting.

It has resulted from the manipulation of

a barium meal, in such instances perforation being apparent on
the flouroscopic screen.

It may come on during exertion, or it

may happen while the patient is resting quietly in bed.

When

it follows exertion, the patient often falls to the ground and
cannot move without assistance.

Perforation is initiated by

sudden and severe localized epigastric pain, which soon spreads
over the entire abdomen and occasionally radiates to the chest,
back or shoulders.

There is marked pallor, the face is drawn,

the skin is cold, the temperature is subnormal, respirations
are shallow and the abdomen is retracted, soon approaching
board-like rigidity.

Tenderness is present innnediately over

the right upper quadrant, tending to become generalized but
remaining most marked over the epigastrium.

Even though there

is a severe insult to the peritoneum, the pulse rate is only

slightly elevated and often remains normal.

From two to four

hours after perforation the patient usually shows evidence of
reaction from shock.

Vomiting may occur, and if it is repeated

several times, the vomitus may be streaked with blood.
hemorrhage is very seldom seen with perforation.
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Gross

The temper-

ature rises to normal, the pain is less marked, the facies
suggests less distress, the color improves and the pulse becomes
stronger.

If the patient is seen at that time, the diagnosis

may be difficult, particularly if the typical history of ulcer
is lacking.

This period may be regarded as a delusive calm,

and it is at this time that the patient frequently is first
seen by the physician, and the diagnosis may not be made.
Biliary, renal or lead colic, acute hemorrhagic pancreatitis, mesenteric embolism or thrombosis, diaphragmatic pleurisy
and ruptured extopic pregnancy may present symptoms suggestive
of acute perforated ulcer, but the presence of associated signs
characteristic of these conditions, plus a carefully taken history, usually establishes the diagnosis.

Only the past history

may suggest the correct diagnosis in cases of acute perforation
of the gall bladder and of gangrenous cholecystitis.
The correct recognition of an acute abdominal emergency in
which immediate operative treatment is required is the important
point; the exact cause will be revealed at operation.
The symptoms of primary shock may pass off in a few minutes
or may persist for a few hours, rarely longer.

The patient im-

proves generally, vomiting may cease, and the abdominal signs
may change, but as a rule the tenderness and rigidity persist
with the same intensity.

The dulness of the liver may be obli-

terated, and roentgen examination may reveal pneumoperitoneum
at that time.

With abatement of the intensity of the abdominal

signs, the diagnosis may prove to be quite confusing.
and inunediate history is important.
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The past

Twelve hours after perforation the patient's condition
will again change with advent of beginning peritonitis.

Pain

is more generalized and may be less severe, tenderness may be
localized in the lower portion of the abdomen and the abdomen
may show slight distention and may be softer.

A mistaken diag-

nosis of appendicitis may be ma.de at that stage.
The patient usually presents the picture of well established peritonitis within twenty-four hours after perforation.
Vomiting due to developing paralytic ileus is usually present.
As a rule, death occurs within from two to four days if an

operation is not performed.
The pin-hole perforations are most difficult to evaluate.
Many times the diagnosis is not made until the operation has
been carried out.

The conditions confused with this are acute

appendicitis, acute cholecystitis, pancreatitis, gastric crisis
of tabes dorsalis and coronary occlusion.
In cases of subacute perforation the resulting peritonitis
is strictly localized as a result of plugging of the perforation by a tag of omentum or protective fibrin.

The symptoms

are similar to those of acute perforation but less severe and
are not followed by those of developing generalized peritonitis.
The rigidity and tenderness of the , abdomen are most marked in
the vicinity of the duodenum and later become confined to a
small area.

Spontaneous cure usually follows this form of per-

foration, but a localized abscess may form, and rarely does
generalized peritonitis result.
Chronic perforation of an ulcer of the posterior wall is
19

common and is due to a slow penetrating process, resulting
usually in involvement of the pancreas.

This gives rise to

no unusual symptoms, and the treatment is essentially the treatment of uncomplicated chronic duodenal ulcer.

(11)

Perforation occurring in gastric ulcer has the same classification, according to pathology, as that of duodenal ulcer.
Its frequency is difficult to determine, statistics varying
from 2 to 20 per cent.

It is more common in duodenal than in

gastric ulcers and occurs more frequently in younger than in
older people.

It is occasionally seen in young women shortly

following the onset of acute ulcer and in children after extensive burns.
Acute perforation usually occurs on the anterior wall as
it does in the case of a duodenal perforation.
be of pin-hole or gross size.

This also may

The character of fluid found

in the peritoneal cavity varies with the content of the stoma.ch
at the time of the perforation.

In case it occurs some hours

after a meal the fluid may be brownish and the peritoneal contamination largely chemical.

The history is of only relative

value as about 20· per cent of perforations occur in patients
who have no previous knowledge of

a.n

ulcer.

In an occasional

case, the patient has had a warning as evidenced by several
recent attacks of acute epigastric pain or a somewhat constant
pain due to peritoneal irritation.

History of trauma. shortly

after a heavy meal is suggestive, especially in a patient with
a known chronic ulcer.

The symptoms are very nearly the same as those discussed
20

for duodenal perforation.
wise very similar.

The differential diagnosis is like-

(12)

Vaughan has emphasized the importance of x-Ray or flouroscopic examination in the upright position as a diagnostic aid.
The presence of an air bubble beneath the diaphragm is valuable,
but unfortunately is not always present.

(13)

Subacute perforation is a slow leakage which occurs in
ulcers of the posterior wall or in ulcers with perforation so
small that the omentum may wall off the infection.

The result

is frequently a subphrenio abscess or a small, walled off,
localized abscess which is found on examining an ambulatory
patient who has had more than a usual amount of distress.

The

abscess, or local peritonitis, becomes thick-walled and may be
difficult to differentiate from a carcinoma.

This is the type

of lesion which has been described as a form~ fruste perforation.

(14)
Chronic perforation occurs most frequently on the posterior
wall where the stomach becomes adherent to a neighboring viscus.
In this type there is no actual abscess.
and somewhat intermittent.

The pain may be severe

It fre quently appears immediately

after eating and often is referred to the back.

Localized ten-

derness may be the only physical clue to the diagnosis.
examination usually demonstrates the pocket.

x-Ray

(1 2)

The opinion commonly expressed in the literature is that
a full stomach predisposes to perforation, and Yudin states
that most of the perforations observed by him followed very
closely after the midday meal.

(15)
21

McNealy and Howser in a critical review of 700 cases of
per forated peptic ulcer found that 328 (46.8 per cent) perforated ~ithin three hours after meals, while 270 (38.5 per cent)
perforated in the period of three to six hours after meals.
They had one c ase in which perforation occurred during a fluoroscopic examination.

The patient had just finished drinking a

glass of barium emulsion when the sym?toms of perforation
appeared.

They had seen two additional cases soon after making

their review of the 700 cases.

(16)

Singer collected 38 cases

that perforated soon after fluoroscopy.

(17)

McNealy and Howser found that 45 of the patients in their
series gave a history of their perforation having taken place
while they were drinking either beer or whiskey.

(1 6 )

This

would seem to be more than coincidental; if one were inclined
to advocate temperance , this might be used as an impres s ive
lesson.
The statement has been made that from a pathological standpoint only chronic ulcers perforate .

Yet one must bear in mind

that there are probably some ulcers which progress so rapidly
that the acute symptoms of perforation ar e the first intimation
the pat ient has of gestric disturbance .

(18)

To support this

statement, 168 (24 per cent) of the above mentioned seri e s were
neve r clinically diagnosed as ulcer, nor did the patients give
a history of being conscious of any pr evious stomach troubJe .
McNealy and Howser are of the opinion that per fora tion
may occur i rr espect ive of the pat ient's activity .

In their

serie s, 359 of the perforations occurred whi le the patients
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were at rest but not asleep; while 90 cases were actually asleep
and were awakened by the char acteristic excruciating epigastric
pain.

Thus it will be seen that these two groups represent 60

per cent of the total number of the 700 cases and strongly suggest that in most instances physical ac t ivity has little to do
with perforation.

As a corollary to this , they ma.keno state-

ment of finding a single case where actual trauma precipitated
perforation.

(16)

Reports from England indicate that since the war the incidence of peptic ulcer has increased appreciably.

Stewart and

Winser studied the incidence of perforated peptic ulcer from
1937 to 1940 inclusive , and during the months of September and
October, 1940, when bombing air raids on London were at their
height .

The increase in incidence of perforated peptic ulcer

during September 1940 was more than four times the mean standard deviation for the entire group and , during October 1940 ,
considerably more than twice the standard deviation .

(1 9)

They called attention to the increase in perforated peptic ulcer
reported by Hamprel in Russia who found that perforations became ten times more common during a famine period .

(20)

The treatment of acute perforation is surgery without delay .

Although patients on occasions have undoubtedly survived

perforation without surgery , it is the surgeon's duty to operate
immediately upon diagnosis .

(21)

The operation to be done has the immedi ate purpose of
closing the perforation and of saving the patient from death
from peritonitis.

There are some ~ho advise going further at
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The same time and performing an operation designed to modify
the course of the ulcer as well as simply to close the defect .
Routine gastro-enterostomy, for example, with perforation
closure, has been advocated , and even partial gastrectomy.
Guthrie, Sharrer and others agree that to subject a patient
in as imminent danger of death fr om shock as is one with a perforated peptic ulcer, to a hazard of more than the minimum
surgery necessary to correct the acute situation, is not wise
treatment .

Only the double complication of perforation and

marked obstruction should justify more than simple closure.
(22)
The preparation of the patient with perforation must be
rapid but thorough .

Transfusion to correct or to prevent shock

is often indicated .

The imminence of shock depends upon the

time elapsing between perforation and operation, and upon the
condition of the patient prior to the perforation.

If oper-

ation is carried out within a few hours of perforation, because
of the relatively sterile nature of the material spilled into
the peritoneal cavity , drainage is usually unnecessary .

(23)

A very interesting study of the peritoneal fluid from
perforated ulcers was carried out by Dr . Davison and his doworkers .

They aspirated material from the abdominal cavity

immediately after the incision was made .

This material was

sent at once to the bacteriological laboratory where cultures
were made .

They did not make direct smears because they felt

that the presence of alimentary debris would cause difficulty
in the identification of organisms.
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The i r cultures were

taken from the peritoneal exudate occasioned by perforations
of either the stomach or the duodenum.

Their findings were in

accord with those of other workers in the same field and revealed a fairly constant relationship between the time that
elapsed after the perforation and the abundance of the bacterial flora.

The cultures taken in the f i rst six hours after

perforation were usually sterile, but if they were positive,
this suggest.et a poor prognosis.

In those patients in whom

cultures were sterile at the time of operation, it was reasonable to expect an uneventful postoperative course and a low
mortality rate.

The organisms most fre quently found were

Bacillus coli communis and the streptococcus.

(2 4 )

It is very desirable to avoid drainage if possible, because the adhesive process, which it will surely set up ,
greatly increases the liklihood of obstruction later.

(23)

The c oncensus of opinion is that drainage of the free peritoneal cavity is mor e of a gesture than ancefficient therapy.
Immediately after perforation, the peritoneal inflammatory reaction is the result of a chemical irritation.

This ceases

when the irritating contents are removed or diluted and the
opening sutured.

Obviously there can be little indication

for drains in these cases.

In those patients who already have

a spreading peritonitis it would seem that drainage could offer
little in the way of control.

When there is a tendency to lo-

calization of the peritonitis, the develo p ing abscesses do not
become well defined or demonstrable unti l near the third week
following perfor ation.

Few would subscr i be to the practice of
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keeping drains in the free peritoneal cavity three weeks .

The

free peritoneal cavity cannot be adequately drained by any
method.

( 16 )( 31)

I believe simple closure with purse string suture and reinforcement by omental tab is the operation of choice in acute
perforation.

This will be feasible in the majority of cases

since the site of this type of perforation is usually on the
anterior surface of the duodenum, the anterior surface of the
sto.mach or lesser curvature of the stomach and therefore is
easily accessible.
I had the opoortunity this past year of following a case
of acute duodenal perforation from the time of the patient's
entrance to the hospital, which was approximately one hour after the perforation occurred, until his dismissal nine days
later.

Subsequent visits with the patient revealed good re-

sults.

I assisted in the operation which constituted closure

by purse string suture and omental flap sutured in place .

The

free fluid in the peritoneal cavity was aspirated and five
grams of sulfathiazole powder placed in the wound.

The ab-

dominal cavity was closed without drainage.
The patient was in an early stage of shock at the beginning of the operation.

Morphine was given intravenously as a

preoperative medication and was used in combination with heat
postoperatively to control shock.

A Sippy regime was insti-

tuted and the patient had an uneventful recovery.

Upper G.I.

x-Ray one month after dismissal showed duodenal ulcer with almost complete obstruction in the first portion of the duodenum.
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However, the patient showed no clinical signs of obstruction
or recurrent ulcer at that time, except for a sensation of fullness two to three hours after meals.

x-Ray evidence of obstruc-

tion was undoubtedly due to edema of the duodenum.

Seven months

have elapsed since the operation and there has been no recurrence
of signs or symptoms of ulcer and the ob structive signs have
cleared.
tion.

The patient is on a full regul ar diet without medica-

Should subsequent surgery be necessary, the patient's

improved condition would decrease the r i sk of operation.
Seven months ago when this operation was done, it was
thought that powdered sulfathiazole left in the peritoneal cavity
was excellent therapy .

This method is still being used by ma.ny

surgeons of repute, but the literature would indicate that the
procedure certainly is not without risk.

Recently 28 deaths

were reported from New York City hospitals from this procedure .
If sulfathiazole is to be used, it will be used in the future
as a fine crystalline form instead of the powder .

The hazard

created by leaving this substance in the peritoneal cavity is
that it produces necrosis of the surrounding tissue .

(25)

The protagonists of surgical management are well supported
by Thompson in his review of a series of 500 patients from the
charity services of Los Angeles hospitals .

He reported that

76 cases were managed on the non-surgic a l or expectant treat ment basis with only one recovery--a mortality of 98.6 per
cent .

(26)
It must be emphasized that the treatment is primarily for

a complication and not for the underlying ulcer itself.
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The

simplest procedure which will stop the leakage from the stomach
is the most logical one.

This would be simple closure, or if

this were impossible, then local excision and suture.

If either

of these is likely to cause a pyloric stenosis, a gastrojejunostomy is indicated, provided the patient is in good shape.

(27)

Cases must be individualizee and not dogmatized,.
Dr. Jackson suggested a simple procedure for lessening
wound infection and evisceration in cases of perforated ulcer.
The usual toilet of the peritoneum should be carried out and
the incision in the peritoneum sutured.

The wound superficial

to the peritoneum is then washed thoroughly with soapy water
and rinsed with sterile water or salt solution and closed with
interrupted sutures.

(28)(31)

Hartzell and Sorock have ad-

vocated a short transverse incision in the right rectus area
to avoid the danger of wound disruption and evisceration.

(27)

There has been a rather steady decrease in the mortality
rate of surgically treated cases of perforated peptic ulcer,
from 68 per cent reported by Mikulicz in 1897 and 37.5 per
cent by Moynihan in 1909 to the present rate, which ranges between 24 and 27 per cent.
eleven recoveries in 1905.
after perforation.

(30)

(29)

Kirk reportee eleven cases with

Eight were done within five hours
Mangels and Jelks also state that the

prime factor influencing the mortality rate in acute perforation
of a peptic ulcer is the duration of the acute symptoms.

Early

operation is of even greater importance than the type of operative procedure performed, so long as the perforation is closed.
They report a decrease in mortality rate from 42 to 31 per cent
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by early operation and the average period of hospitalization
has been reduced from twenty-eight and four tenths days to
eighteen and one tenth days.

(31)

In establishing the mortality rate for operations on per forated peptic ulcers, it is only fair that the combined mortality of all types of operations be taken as an index of the
gravity of this condition.

If one were to be guided by a very

low rate following radical procedures like partial gastric resection, one might conclude that this was the operation of
choice for perforated peptic ulcer.

This would be very mis-

leading, because such radical procedures are reserved for the
good risks and are not attempted on the poor risks.
While a correlation between the mortality rate and the
type of operation performed cannot be accurately ma.de, a close
correspondence is found between the age of the patient and the
number of deaths and between the time elapsed after perforation
and the number of deaths.

(16)

Mangels and Jelks state that in their series of 45 cases
they had two deaths.

One was due to pulmonary embolus and the

other due to cardio-vascular involvement.

(31)

In the series

of 700 cases reviewed by McNealy and Howser, spreading peritonitis accounted for 70. 6 per cent of the fa,talities.

Pul-

monary complications, including atelectasis, bronchopneumonia
and lobar pneumonia, accounted for 11 per cent of the postoperative deaths.

(16)

Postoperative care is of the utmost importance in cases
of acute perforation.

Because of the extreme emergency, there
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has been no time for adequate preoperative preparation.

The

postoperative management should be directed toward (1) keeping
the stomach empty, (2) providing an adequate fluid intake,
(3) rehabilitating the patient in order that he may combat the
complications which arise.

(32)

Ulcers of the newborn present certain outstanding characteristics.

The great majority of those recognized bleed seriously

or perforate or both.

In many the onset is precipitous, with-

out recognizable premonitory symptoms or signs.

In only a few

cases is there evidence of intracranial injury or of localized
or generalized sepsis, either clinically or at autopsy.

With

few exeeptions the lesions are acute, without cellular reaction
or bacterial invasion.

Because of the sudden, acute fulminating

symptoms, very few of these newborn patients have been operated
upon.
The term "peptic ulcer of the newborn" includes those ulcers occurring f~om birth up to the age of 14 days.

The condi-

tion is probably more common than is thought, as most cases are
probably overlooked.
such cases.

There are on record in the literature 43 ·

Only 7 of these 43 patients were operated upon.

Most of the remaining 36 ulcers were found upon postmortem examination, and a few were demonstrated by x-Ray.

Of the 43 re-

ported cases there were 19 which perforated, 22 which bled,
1 which was stenosing in character and 1 which was persistently
painful.
Of the 7 patients on whom operations were performed, 5
were operated upon because of perforation, and 2 because of py30

loric obstruction.

Four of the five patients operated for per -

foration died, giving a mortality of 80 per cent .

The type of

operation done was simple closure of the perforation.

A Ram-

stedt pyloroplasty was done on one of the two cases operated
for pyloric obstruction but the patient failed to recover .
Autopsy revealed an acute posterior perforating duodenal ulcer .
Follow-up on the other operation for obstruction was not done .
(33)
In 1923, Lee and Wells repo r ted a case of perforation of
a gastric ulcer in utero .

(34)

The treatment of subacute and chronic perforation of both
gastric and duodenal ulcers depends on signs and symptoms, their
duration and complications .

Morton states that rest and star-

vation often result in complete cure in subacute perforation.
If an abscess is forming, surgical drainage should be defe ~red
until it is well localized .

Laparotomy should be performed only

if symptoms and signs indicate a tendency toward development of
a generalized peritonitis .

He states that the treatment of a

chronic perforation is essentially that of an uncomplicated
chronic ulcer.

(11)

Therefore, I feel that the treatment of subacute and chronic
perforation is at first strictly medical.

Cleaver, of Toronto,

has developed a method of treatment for uncontrolled ulcer that
is so efficient that operation in thes e cases is seldom indicated.

Cleaver's reg imen consists in the introduction of a

duodenal tube which is proved radiographically to lie in the
duodenum.

No food or fluid is given by mouth, but through this
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tube adequate nourishment and fluids are intro duced , and the
stomach is thus placed at rest.
the end of 3 weeks' treatment.

Roentgenograms are made at
If the ulcer is smaller, a fur-

ther 3 weeks ' treatment is given.

If at the end of 6 weeks

the ulcer is not healed, operation is advised .

If the ulcer

be healed at the end of 6 weeks, further roentgenograms are
taken after another 3 weeks .
mands operation.
ing a malignancy.

A recurrence at this time de-

This pro cedur e is very beneficial in diagnos(35)

Graham classifies three groups of patients who must accept
surgical therapy.

One group is represented by patients most

often over 50 years of age with a low free hydrochloric acid
content in the stomach.

Hyperperistalsis is not marked.

No

massive hemorrhage has occurred, and no pyloric obstruction is
pre sent.
Persistent pain is the outstanding symptoms, and it is
unrelieved by food, but may be temporarily relieved by recumbency.

The second group presents identical symptoms, but with

the following difference:
of age.

they are most often under 50 years

There is a high degree of free hydrochloric acid in

the stomach, and gastric peristalsis is markedly increased.
The third group suffer from duodenal ulcer occulta i.e., a
posterior wall duodenal ulcer that may produce no symptoms except recurring massive hemorrhage, or such symptoms as would
result from a slow perforation , with the development of a
peri-duodenal abscess.

In the three groups, the local lesion

is a penetrating posterior wall ulcer, with marked peri32

duodenitis.

In the first of the above groups, a Finney pyloro-

plasty will be followed by a result which will fulfill the
patient's demands.

If, however, any undesirable postoperative

sequelae should follow such a procedure, the anatomical relationships have not been destroyed, and future operation can be
carried out with safety .

(36)

The second group, comprising the younger individuals with
a high free hydrochloric acid content in the stomach and no
pyloric obstruction, presents the most difficult problem in
the surgical treatment of duodenal ulcer.

Before considering

any operation on such a patient, all non-operative treatment
must be exhausted.

Recurrence of symptoms must be checked close-

ly to be sure they are not due to lack of self-discipline and
failure of the patient to follow the outlined regimen.
Having decided that an operation on a patient in this
second group is necessary, the technical procedure must be determined.

The indirect method has nearly been abandoned .

This

includes gastro-enterostomy, gastroduodenostomy, the Judd or
Finney pyloroplasty and the Devine exculsion operation, with or
without Bancroft's modification of removing the pyloric mucous
membrane.
s ults.

Thes e operations do not give good postoperative re-

Recurrent ulcer symptoms are quite common.

Balfour

states that any late recurrent symptoms after gastro - enterostomy
that are identical with the preoperative symptoms, irrespective
of laboratory data, should be attributed to a gastrojejunal
lesion until proved otherwise.

(37)

a gastroduodenostomy on 180 patients .
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Sir David Wilkie performed
He later stated that the

incidence of late postoperative sequelae had led him toquestion the value of this operation.

(38)

should be used on these patients.

(36)

No type of pyloroplasty

Almost all Europ ean surgeons urge radical resection in
the treatment of thes e cases.

(39)

In America the trend has

been toward radical procedures in dealing with both this type
and also penetrating gastric ulcers.

In duodenal ulcer occulta,

a radical subtotal gastrectomy is carried out, the ulcer being
left in ~itu, a.s any attempt at removal would be futile and
disastrous .

( 36)

If operation for a penetrating gastric ulcer is to be done,
the surgical procedure likewise must be determined .

Local ex-

cision with or without associated gastro-enterostomy has been
so frequently followed by postoperative sequelae that high subtotal gastrectomy is the operation of choice.

(40)

Graham

states that it is possible to do a. gastric resection and resect
any gastric ulcer .

The principle of leaving undisturbed the

ulcer base, which may be on the liver or pancreas, has ma.de this
possible.

( 313)

Another effective operation performed on the elderly patient
with a penetrating gastric ulc er with its base on the liver or
pancreas is to dissect the base from the viscus involved and
then excise it.

A gastro-enterostomy is completed through this

defect in the stoma.ch.

This is feasible in the older patient

because he usually has a low free acid content in the stomach.

(41)
Again I emphasize that the postoperative ca.re of the patient
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with any type of operation for peptic ulcer is very important.
It is granted that once a patient has an ulcer he is always a candidate for an ulcer whether he is relieved of the
ulcer by medicine, by an indirect operat ion such as gastroenterostomy or by the radical operation of high subtotal gastrectomy.

(32)
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SUMMARY

1.

The etiology of peptic ulcer is still undetermined.

2.

The largest percentage of perforations occur in patients
between 20 and 50 years of age.

3.

Most statistics show that perforations frequently occur
within three hours after a meal, but the physical activity of the patient seems to have no causative effect on
the perforation of his ulcer.

4.

The majority of patients suffering from perforation show
the "classical" symptomatic picture.

5.

The pulse rate in acute perforation during the first phase
is only slightly elevated or even normal.

6.

The diagnosis of perforated peptic ulcer can very frequently be definitely substantiated by fluoroscopic examination
showing pneumoperitoneum.

7.

In cases of acute perforation , operation should be carried
out as soon as the diagnosis is made.

The simplest opera-

tion will probably give the best results.
8.

Washing out the wound with soapy water or normal saline
or even sterile water has been found to be an aid in reducing infections and evisceration.

9.

Postoperative care of the patients treated by surgery for
perforation is of extreme importance.

10.

High subtotal gastrectomy with its low postoperative gastric acids is the best operation today for subacute and
chronic perforations in the younger age group .

Finney

pyloroplasty may be used in the elderly patients with a
penetrating ulcer who have a lo w free acid content in the
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stomach.
11.

The procedure of resting the stomach by an indwelling duodenal tube is effective in reducing edema and, therefore,
if surgery is to be done it aids in the anastomosis at
operation.
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CONCLUSIONS

Immediate surgery in acute perforation of peptic ulcer is
the accepted therapy by physicians and surgeons.

The improved

surgical technique has markedly decreased the mortality rate
in this emergency.

The earlier the operation for closing the

perforation after the onset of symptoms, the lower the incidence of morbidity and mortality.
The therapy for subacute and chronic perforating ulcers is
possibly one of the most debatable points there is for any
disease process.

It is agreed that all non-operative treatment

must be exhausted before any surgical procedure whatsoever, is
undertaken.

Cleaver's indwelling duodenal tube is an indis-

pensable piece of equipment in the treatment of ulcer.

It is

excellent for uncontrollable ulcers on a medical regime and it
is also very effective in reducing edema of the gastrointestinal
tract involved by ulcer when this is necessary preoperatively .
Today the tendency is toward a more radical procedure when
surgery is indicated for ulcer other than for acute perforation.
In the younger age group, the situation to be remedied is the
high free hydrochloric acid when that is a contributing factor
to the patient's chronicity of symptoms.

Therefore, high sub-

total gastrectomy is the operation of choice and the incidence
of postoperative sequelae and recurrent ulcer is reduced.

A

pyloroplasty, with or without gastro-enterostomy, is reserved
for the older patients with low free hydrochloric acid in the
stomach.
There are exceptions to all these procedures and the procedure decided upon is individualized for each patient.
38

·l'Vhen a patient has an ulcer diathesis, he is subjugated
to self-discipline all his life if he wishes constant relief.
This is true for a medical regime as well as for pre- and
postoperative treatment.
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